[ Suggested changes to this section address all discovered issues
except the do not fully address the allowed heat pump type and

associated sizing sections in C406.2.6. ]

C406.1 Additional energy efficiency and load management measures

credit requirements. The project as defined in the building permit

shall meet the following requirements as applicable:

1. New buildings ((and)), changes in space conditioning category,
change of occupancy group, and building additions in accordance with
Chapter 5 shall comply with sufficient ((paekages)) measures from
((Fable—€406+1)) Section C406.2 so as to achieve ((&)) the minimum

number of ((€)) required efficiency credits shown in Table C406.1.

2. New buildings greater than 5000 gross square feet of floor

area shall comply with sufficient measures from Section C406.3 so as

to achieve the minimum number of required load management credits

shown in Table C406.1.

3. Tenant spaces shall comply in accordance with Section

C406.1.1.

4. Projects using discrete area credit weighting shall comply in

accordance with Section C406.1.2.

EXCEPTIONS: 1. Low energy spaces in accordance with Section C402.1.1.1 ( (and) ) , equipment buildings in accordance with Section C402.1.2

( (shatt) ), unconditioned spaces, open parking garages, and enclosed parking garages that comply with sufficient ( (packages) )

measures from Table ( (C406-1) ) C406.2 to achieve a minimum ( (numberof3) ) of 24-50% of the efficiencykredits required

for new construction. Such projects shall be exempt from the load management requirements in Table C406.1.

2. Building additions that have less than 1,000 square feet of conditioned floor area ( (sha) ) that comply with sufficient

( (packages) ) measures from Table ( (C406-1) ) C406.2 to achieve a minimum ( (nAumberof3) ) ﬁyfbo% of the

efficiency credits required for new constructionefficiency-credits.

3. Warehouses are exempt from the load management credit requirements in Table C406.1.

Table C406.1
( (BEffieieney Package Credits))

Energy Measure Credit Requirements
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Section Occupancy Group

Required Credits for
Profect GroupR-1 Group R-2 GroupB Group Group | All Commented [RH3]: Headings need to move 1
rojects column right

E M Other

New building energy C406.2 54 41 42 48 74 49
efficiency credit
requirement

Building additions energy C406.2 27 20 21 23

efficiency credit
requirement

‘

{e3]
N
-

If proposal 21-GP-136 is not included in the final adoption, then replace the two rows above with the following two rows:

New building energy C406.2 68 80 48 55 84 49
efficiency credit
requirement

Building additions C406.2 33 40 24 27 41 24
energy efficiency credit
requirement

New building load C406.3 12 15 27 15 13 26
management credit

requirement

C406.1.1 Tenant spaces. An initial tenant improvement shall comply
with sufficient ((paekages)) measures from Table ((€486<+3%)) C406.2 to
achieve a minimum ( (pumber—of—six)) of efficiency credits required in

Table C406.1 and are not required to achieve any load management

credits. In ((bwiltdings)) projects with multiple tenant spaces, each
tenant space is permitted to apply for different ((paekages)) measures
provided the weighted average of all areas in the ((buitdding))

project.

C406.1.1.1 Applicable envelope ((and)), eon-site renewable and elevator [Formatted: Strikethrough

energy credits. Where an entire building or building addition complies

with Section ((6486-5+—C406-310—-oxC406-11)) C406.2.4, C406.2.9,

C406.2.10, or C406.2.14, under an initial tenant improvement permit,

tenant spaces within the building qualify for the number of credits
assigned to the occupancy ((£ype)) group of the tenant space in
accordance with Table ((€486=%)) C406.2. Where prior energy credits
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were achieved under the 2018 Washington State Energy Code, they shall

be multiplied by 6 for applicability to this code.

C406.1.1.2 Applicable HVAC and service water heating credits. Where

HVAC and service water heating systems and services are installed and

comply with Section ((6486-2—-e+xC406-8)) C406.2.4, C406.2.9,

C406.2.10, or C406.2.14 under an initial tenant improvement permit,

those systems and services shall be considered a part of the tenant
space. Tenant spaces qualify for the credits assigned to the occupancy
((&ype)) group of the tenant space in accordance with Table ((€466<%))
C406.2 1if the tenant space includes the distribution system and
equipment that the central HVAC systems or service water heating

systems were designed to support.

( (ExCEPHON:

C406.1.2 Discrete area-weighted projects|. Discrete building areas

shall be permitted to achieve credits using different measures

provided that the whole project complies with both the energy and load

management credit requirements. Compliance shall be determined as

follows:

1. Project credit requirement shall be the individual occupancy

group requirements from Table C406.1 for each discrete area weighted

by discrete area conditioned floor area. Where one occupancy group is

less than 10% of the floor area of the project, use the primary

occupancy group for all credits.

2. Determine the energy and load management credits achieved for

each discrete area based on its occupancy group. Wherel envelope or

lighting power credits in Sections C406.2.3.1, C406.2.3.2, or

C406.2.3.12 are used, then the lighting power or envelope UA

percentage reduction shall be calculated for the project as a whole to

determine achieved credits.

3. Determine project credits achieved by weighting individual

discrete area credits by discrete area conditioned floor area.
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4. A project complies when both energy and load management

credits are equal to or greater than the weighted project requirement.

AMENDATORY SECTION (Amending WSR 20-21-080, filed 10/19/20, effective
2/1/21)
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NEW SECTION

WAC 51-11C-40620 Section C406.2—Additional energy efficiency
credit measures. C406.2 Additional energy efficiency credit measures.
Each energy efficiency credit measure used to meet credit requirements
for the project shall include efficiency that is greater than the
energy efficiency required for the building type and configuration
requirements in Sections C402 through C405. Measures installed in the
project that meet the requirements in Sections C406.2.1 through
C406.2.14 shall achieve the credits listed for the measure and
occupancy group in Table C406.2 or where calculations required by

Sections C406.2.1 through C406.2.14 create or modify the table
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credits, the credits achieved shall be based upon the section

calculations.

Table C406.2

Efficiency Measure Credits

Occupancy Group

. Applicable
Measure Title Section Group R-1 Group = Group | Group Group M All
R-2 B E Other
1. Dwelling unit HVAC = C406.2.1 NA 7 NA NA NA NA
control
2. Improved HVAC C406.2.2.1 NA 8 11 17 22 NA
TSPR?
3. Improvelcoolingand ~ C406.2.2.2 2 12 23 24 3 2
fan efficiency
4. Improve heating C406.2.2.3 2 3 3 10 16 7
efficiency
5. Low-carbon district C406.2.2.4 3 3 4 11 17 8
energy system (45%
annual district-system-
net-load-met)
6. Improved low-carbon = C406.2.2.5 9 10 12 33 52 24
district energy system
(50% annual district-
system-net-load-met)°
7. High performance C406.2.2.6 31 31 21 39 40 21/
DOAS (A)
40°

8. Fault detection & C406.2.2.7 2 2 2 6 9 4
diagnostics (FDD)
9. 10% reduced lighting  C406.2.3.1 7 4 18 16 20 15
power
10. 20% reduced C406.2.3.2 13 8 36 32 40 29
lighting power?
11. Lamp efficacy C406.2.3.3 5 6 NA NA NA NA
improvement
12. Residential lighting ~ C406.2.4.1 NA 8 NA NA NA NA
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Occupancy Group

M Tit Applicable
easure Title -

Section Group R-1 Group | Group = Group Group M All

R-2 B E Other
control
13. Enhanced lighting C406.2.4.2 1 1 6 6 11 6
control
14. Renewable energy C406.2.5 7 12 13 13 10 11
15. Shower drain heat C406.2.6.1 9 30 NA 3 NA NA
recovery
16. Service water heat C406.2.6.2 35 111 13 14 (Grocery) NA
recovery 418
17. Heat pump water C406.2.6.3 NA NA 17 33 (Grocery) (A-2)
heating [9591 95f
Note: If proposal 21-GP1-136 is not included in the final WSEC, then replace the row above with the following:

17. Heat pump water C406.2.6.3 81 261 17 33 (Grocery) (A-2)
heating 95¢ 95°
18. Heat trace system C406.2.7.1 6 13 4 1 NA 6
19. Point of use water C406.2.7.2 NA NA 19 5 NA NA
heater
20. Service hot water C406.2.8 13 42 NA NA NA NA

distribution right sizing

21. High performance C406.2.9 TBD TBD TBD TBD TBD TBD
service hot water

temperature

maintenance system

22. High efficiency C406.2.10 3 6 2 1 NA 4
service hot water

circulation system

23. Low flow C406.2.11 3 3 NA NA NA NA
residential showerheads

24. Enhanced envelope ~ C406.2.12 24 20 13 5 19 14
performance?
25. Base reduced air C406.2.13.2 29 24 6 3 9 11

infiltrationdleakage?

26. Enhanced reduced C406.2.13.3 53 44 11 5 16 20
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Occupancy Group

M Tit Applicable
easure Title -

Section Group R-1 Group | Group = Group Group M All

R-2 B E Other

air infiltration®leakage?
27. Enhanced C406.2.14 30" 18" 18" 30" 30" 31"
commercial kitchen
equipment
28. Enhanced C406.2.15 12 19 NA NA NA NA
residential kitchen
equipment
29. Enhanced C406.2.16 NA 6 NA NA NA NA
residential laundry
equipment
30. Heat pump clothes C406.2.17 6 6 NA NA NA NA
dryers
31. Efficient elevator C406.2.18 3 5 5 5 4 4
equipment

Projects using Item 2 shall not use Items 3 through 5.

Projects using C406.2.2.5 shall not use C406.2.2.4.

For C406.2.2.6, occupancy Group A achieves 40 credits while other occupancy groups within the “all other” category achieve 21 credits.

a

Projects using C406.2.3.2 shall not use C406.2.3.1.

Service water heat recovery and heat pump water heating are available in Group M only for grocery stores larger than 10,000 ft?. Large mixed retail with
full grocery and butcher sections shall achieve half the credits. This credit not available where refrigeration recovery to heat service hot water is used to
meet the requirements of C403.9.2.3

Heat pump water heating efficiency credits are available in the “all other" category only for Group A-2.

@

Buildings or building areas that are exempt from the thermal envelope requirements in accordance with Sections C402.1.1 and C402.1.2, do not qualify

for this package.

" Additional energy efficiency credits, up to the maximum shown in Table C406.2, shall be calculated according to Section C406.2.11.

[]

NEW SECTION

WAC 51-11C-40621 Section C406.2.1—Dwelling unit HVAC measures.
C406.2.1 Dwelling unit HVAC controls. HVAC systems serving dwelling
units or sleeping units shall be controlled with a programmable
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thermostat that is configured to automatically activate a setback
condition of at least 5°F (3°C) for both heating and cooling. The
programmable thermostat shall be configured to provide setback during
occupied sleep periods. The unoccupied setback mode shall be
configured to operate in conjunction with one of the following:

1. A manual main control device by each dwelling unit main
entrance that initiates setback for all HVAC units in the dwelling
unit and is clearly identified as "Heating/Cooling Master Setback."

2. Occupancy sensors in each room of the dwelling unit combined
with a door switch to initiate setback for all HVAC units in the
dwelling within 20 minutes of all spaces being vacant immediately
following a door switch operation. Where separate room HVAC units are
used, an individual occupancy sensor on each unit that is configured
to provide setback shall meet this requirement.

3. An advanced learning thermostat that senses occupant presence
and automatically creates a schedule for occupancy and provides a
dynamic setback schedule based on when the spaces are generally
unoccupied.

4. An automated control and sensing system that uses geographic
sensing connected to the dwelling unit occupants' cell phones and
initiates the setback condition when all occupants are away from the
building.

[]

NEW SECTION

WAC 51-11C-40622 Section C406.2.2—HVAC measures. C406.2.2 More
efficient HVAC system performance. All heating and cooling systems
shall meet the minimum requirements of Section C403 and efficiency
improvements shall be referenced to the minimum efficiency
requirements listed in the tables in Section C403.3.2. Where multiple
efficiency requirements are listed, equipment shall meet the seasonal
efficiencies including SEER, EER/IEER, IPLV or AFUE. Equipment that is
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larger than the maximum capacity range indicated in the tables in
Section C403.3.2 shall utilize the values listed for the largest
capacity equipment for the associated equipment type shown in the
table. Where multiple individual heating or cooling systems serve the
project, the improvement shall be the weighted average improvement
based on individual system capacity.

For occupancies and systems required to comply with Section

C403.1.1, credits arelp e k be—achieved by meeting the " Commented [MK11]: Strange wording.

delete “permitted to be”

I would

requirements of Section C406.2.2.1. Other systems are permitted to
achieve credits by meeting the requirements of either:

1. Section C406.2.2.2, More efficient HVAC equipment cooling and
fan performance.

2. Section C406.2.2.3, More efficient HVAC equipment heating
performance.

3. Section C406.2.2.4, High performance dedicated outdoor air
system (DOAS) .

4. Any combination of Sections C406.2.2.2, C406.2.2.3, and
C406.2.2.4.

In addition, energy credits are permitted to be achieved for

Section C406.2.2.57, Fauwirt—fault detection and diagnostics,—where not

B T ' Commented [RH12]: This clause is redundant

with exclusion language in C406.2.2.7, so I

would delete it here

C406.2.2.1 Improved HVAC TSPR. For systems required to comply with
Section C403.1.1, the HVAC TSPR shall exceed the minimum requirement
by five percent. If improvement is greater, the credits in Table

C406.2 are permitted to be prorated up to a 20 percent improvement.

C406.2.2.2 More efficient HVAC equipment cooling and fan performance.
No less than 90 percent of the total HVAC capacity serving the total
conditioned floor area of the entire building, building addition or
tenant space in accordance with Section C406.1.1 shall comply with
Sections C406.2.2.2.1 through C406.2.2.2.3. Where individual equipment

efficiencies vary, weigh them based on capacity.
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C406.2.2.2.1 HVAC system selection. Equipment installed shall be types

that are listed in the tables in Section C403.3.2.

C406.2.2.2.2 Cooling equipment efficiency. Equipment shall exceed the
minimum cooling efficiency requirements listed in the tables in
Section C403.3.2 by at least 5 percent. Where equipment exceeds the
minimum annual cooling efficiency and heat rejection efficiency
requirements by more than 5 percent, energy efficiency credits for
cooling shall be determined using Equation 4-15, rounded to the

nearest whole number.

(Equation 4-15)

BEC EEC 14 CEI —5%0.05
= X —_—
HEC s 5% 0.05 ]
Where:
EEChec = Energy efficiency credits for cooling efficiency improvement.
EECs =  Section C406.2.2.2 credits from Table C406.2.
\CEI] =  The lesser of the improvement above minimum cooling efficiency " Commented [RH13]: Normalized to a fraction
. L L . . rather than percent, as following efficiency
requirements, minimum heat rejection efficiency requirements, or 20 improvements are expressed as fractions
percent (0.20). Where cooling efficiency varies by system, use the
capacity weighted average efficiency improvement for all cooling
equipment combined. Where-coolingrating-reduces-as-efficiency
increases;-base-tThe CEI efficiencyl improvement en-the-inverse-of Commented [RH14]: The following additions
: A . simply specify how CEI is determined, as it
therating expressed as a fraction shall be determined one of the could be calculated 3 different ways with 3
foll . . different answers. Also addresses that the
Tollowing ways:= efficiency metric is different for difference

classes of equipment.

For metrics that increase as efficiency increases, CEI
shall be calculated as follows:

cM
CEl = —25_1
CA4M1N

For metrics that decrease as efficiency increases, CEI
shall be calculated as follows:

_ CMyy -~

= 1
CMpgs

CEI
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where:

CMpes = Design cooling efficiency metric, part-load or
annualized where available
CMuin = Minimum required cooling efficiency metric,

part-load or annualized where available from
Section C403.3.2

For Data Centers using Standard 90.4, CEI shall be
calculated as follows:

AMLC
CEl = — "% 4
AMLCpgs
where:
AMLCpgs = As-Designed Annualized Mechanical Load Component

calculated in accordance with Standard 90.4,
Section 6.5

AMLCwax = Maximum Annualized Mechanical Load Component
from Standard 90.4, Table 6.5

C406.2.2.2.3 Minimum fan efficiency. Where fan energy is not included
in packaged equipment rating or it is and the fan size has been
increased from the as-rated equipment condition, fan power or
horsepower shall be less than 95 percent of the allowed fan power in

Section C403.8.1.

C406.2.2.3 More efficient HVAC equipment heating performance. No less
than 90 percent of the total HVAC capacity serving the total
conditioned floor area of the entire building, building addition or
tenant space in accordance with Section C406.1.1 shall comply with

Sections C406.2.2.3.1 through C406.2.2.3.2.

C406.2.2.3.1 HVAC system selection. Equipment installed shall be types

that are listed in the tables in Section C403.3.2. Electric resistance

Commented [MK15]: 1s it clear that equipment
outside the size bounds is okay here?

heating shall be limited to 268—10 percent of system capacityL with the (
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minimum heating efficiency requirements of the tables in Section
C403.3.2 by at least 5 percent. Where equipment exceeds the minimum

annual heating efficiency requirements by more than 5 percent, energy
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efficiency credits for heating shall be determined using Equation 4-

16, rounded to the nearest whole number.

(Equation 4-16)

CHEI — 5% 0.05
EECysy = EECs x| 1+ —]

5% 0.05

Where:

EECHen Energy efficiency credits for heating efficiency

improvement.

EECs Section C406.2.2.2 credits from Table C406.2.

CEIHEI The lesser of the improvement above minimum heating
efficiency requirements or 20 percent (0.20). Where
heating efficiency varies by system, use the capacity
weighted average percentage for all heating equipment
combined. For metrics that increase
as efficiency increases, Elneat
shall be calculated as follows:

_ HMpgs

HEI =
HMpn

where:
HMpes = Design heating efficiency metric, part-load or
annualized where available
HMyn = Minimum required heating efficiency metric,
part-load or annualized where available from
Section C403.3.2

EXCEPTION: In low energy spaces complying with Section C402.1.1 and semi-heated spaces complying with Section C402.1.1.2, no less than 90
percent of the installed heating capacity is provided by electric infrared or gas-fired radiant heating equipment for localized heating

applications. Such spaces shall achieve credits for EECs.

C406.2.2.4 Low-carbon district energy systems. Not less than 90
percent of the annual service hot water and space heating load, or not
less than 90 percent of the annual service hot water, space heating,
and space cooling load shall meet the criteria of Section C406.2.2.4.1

or C406.2.2.4.2.
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Documentation for the low-carbon district system that is
operational prior to the final inspection shall be provided to
demonstrate that the definition of low-carbon district energy exchange

system is satisfied.

C406.2.2.4.1 Low-carbon district energy exchange systems. Low-carbon

district energy exchange systems must demonstrate the following:

1. +—Forty-five percent of the annual district-system-net- -« Formatted: List Paragraph, Numbered + Level: 1 +
Numbering Style: 1, 2, 3, ... + Start at: 1 + Alignment: Left
load-met (sum of heating and cooling energy provided to + Aligned at: 0.5" + Indent at: 1.3"

attached buildings) comes from heat recovery between

connected buildings, waste heat, or renewable energy

resources and no more than 25 percent of the annual
2. heat input to the system comes from fossil fuel or

electric-resistance sources.

C406.2.2.4.2 Low-carbon district energy heating and cooling or heating
only systems. Distribution losses must be accounted for and may not
exceed 5 percent of the annual load delivered to buildings served by
the system. Low-carbon district energy heating and cooling or heating
only systems must demonstrate one of the following:

1. Forty-five percent of the annual district-system-net-load-met
(sum of heating and cooling energy provided to attached buildings)
comes from heat recovery between connected buildings, waste heat, or
renewable energy resources and no more than 25 percent of the annual
heat input to the system comes from fossil fuel or electric-resistance
sources.

2. No more than 10 percent of the system annual heat input to the
system comes from fossil fuels or electric-resistance sources. The
remaining annual heat input must be provided using heat pump

technology with a minimum annual operating COP of 3.0.

C406.2.2.5 Improved low-carbon district energy systems. Not less than
90 percent of the annual service hot water and space heating load, or

not less than 90 percent of the annual service hot water, space
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heating, and space cooling load shall meet the criteria of Section
C406.2.2.5.1 or C406.2.2.5.2.

Documentation for the low-carbon district system that is
operational prior to the final inspection shall be provided to
demonstrate that the definition of low-carbon district energy exchange

system is satisfied.

C406.2.2.5.1 Low-carbon district energy exchange systems. Low-carbon
district energy exchange systems must demonstrate the following:

1. Fifty percent of the annual district-system-net-load-met (sum
of heating and cooling energy provided to attached buildings) comes
from heat recovery between connected buildings, waste heat, or
renewable energy resources and no more than 10 percent of the annual
heat input to the system comes from fossil fuel or electric-resistance

sources.

C406.2.2.5.2 Low-carbon district energy heating and cooling or heating
only systems. Distribution losses must be accounted for and may not
exceed 5 percent of the annual load delivered to buildings served by
the system. Low-carbon district energy heating and cooling or heating
only systems must demonstrate one of the following:

1. Fifty percent of the annual district-system-net-load-met (sum
of heating and cooling energy provided to attached buildings) comes
from heat recovery between connected buildings, waste heat, or
renewable energy resources and no more than 10 percent of the annual
heat input to the system comes from fossil fuel or electric-resistance
sources.

2. No more than 10 percent of the system annual heat input to the
system comes from fossil fuels or electric-resistance sources. The
remaining annual heat input must be provided using heat pump

technology with a minimum annual operating COP of 4.0.

C406.2.2.6 High performance dedicated outdoor air system (DOAS). No
less than 90 percent of the total conditioned floor area of the whole

project, excluding floor area of unoccupied spaces that do not require
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ventilation as specified by the International Mechanical Code, shall
be served by DOAS installed in accordance with Section C403.3.5 with
the following adjustments:

1. Minimum heat recovery sensible effectiveness of 80 percent,
calculated in accordance with Section C403.3.5.1.

2. Where design outdoor airflow is greater than 500 cfm (250
L/s), the DOAS shall be equipped with an economizer bypass, damper
control, or wheel speed control that is active between 55°F (13°C) and

75°F (24°C)outdoor air temperature and minimizes energy recovery or

maintains an appropriate DOAS leaving air temperature when the
building is generally in cooling, based either on outdoor air
temperature or a DDC zone-based cooling system reset.

3. DOAS total combined fan power shall be less than either:

3.1. 0.769 W/cfm (1.55 W/L/s) when calculated in accordance with
Section C403.3.5.2.

3.2. Eighty percent of fan power allowance for a constant volume
system when calculated in accordance with Section C406.8.1.

This option is not available to areas served by systems utilizing

Section C403.2.2.1 exception 5.

C406.2.2.7 Fault detection and diagnostics system. A project not
required to comply with Section C403.2.3 or C403.6.10(H§Q§) shall
achieve energy credits for installing a fault detection and
diagnostics system to monitor the HVAC system's performance and
automatically identify faults. The installed system shall comply with
items 1 through 6 in Section C403.2.3.

[]

NEW SECTION

WAC 51-11C-40623 Section C406.2.3—Lighting measures. C406.2.3
Reduced lighting power. Interior lighting within the whole project

shall achieve credits by complying with Section C406.2.3.1 or
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C406.2.3.2. In Group R-1 and Group R-2 occupanciesL dwelling and
sleeping units shall comply with C406.2.3.3 and all other areas in the

Group R-2 occupancy shall comply with Section C406.2.3.1 or

C406.2.3.2. Credits apply to the whole Group R1 or Group R-2 ] Commented [MK19]: Clarify treatment of Group R
dwelling and sleeping units
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C406.2.3.1 Reduced lighting power option 1. The total connected
interior lighting power calculated in accordance with Section C405.4.1
shall be 90 percent or less of the lighting power values specified in
Table C405.4.2 (1) times the floor area for the building types, or 90
percent or less of the total interior lighting power allowance

calculated in accordance with Section C405.4.2.

C406.2.3.2 Reduced lighting power option 2. The total connected
interior lighting power calculated in accordance with Section C405.4.1
shall be 80 percent or less of the lighting power values specified in
Table C405.4.2 (1) times the floor area of the building types, or 80
percent or less of the total interior lighting power allowance

calculated in accordance with Section C405.4.2.

C406.2.3.3 Lamp efficacy. No less than 95 percent of the permanently " Commented [MK20]: Bad number should be
C406.2.3.3

installed light fixtures in dwelling units and sleeping units shall be

provided by lamps with a minimum efficacy of 90 lumens per watt.

C406.2.4 Lighting controls. For buildings with nontransient dwelling
units and sleeping units, energy credits shall be achieved by
installation of systems that comply with the requirements of Section
C406.2.4.1. All other buildings shall achieve energy credits by
complying with Section C406.2.4.2. For buildings with mixed

occupancies, credits shall be prorated based on floor area.

C406.2.4.1 Residential building lighting control. In buildings with
nontransient dwelling units and sleeping units, lighting controls

shall be configured to meet the following:

12/20/2021 11:06 AM [ 16 ] NOT FOR FILING OTS-3535.1



1. Each dwelling unit or sleeping unit shall have a main control
by the main entrance that turns off all the lights and switched
receptacles in the unit. The main control shall be permitted to have
two controls, one for permanently wired lighting and one for switched
receptacles. The main controls shall be clearly identified as "lights
master off" and "switched outlets master off."

2. Switched receptacles shall be clearly identified and all
switched receptacles shall be located within 12 inches of an

unswitched receptacle. Each room shall have a minimum of two switched

receptacles except bathrooms, kitchens, and closets.

C406.2.4.2 Enhanced digital lighting controls. Measure credits shall
be achieved where no less than 50 percent of the gross floor area
within the project has luminaires and lighting controls that include
high end trim in compliance with Section C405.2.8.3 and either
luminaire-level lighting controls in compliance with Section
C405.2.8.1 or networked lighting controls in accordance with Section
C405.2.8.2. Where general lighting in more than 50 percent of the
gross floor area complies, the base credits from Table C406.2 shall be

prorated as follows:

[Funed-lighted-floor-areaFloor area with high end trim, %] x [Base energy credits for C406.2.4.2] / 50%

NEW SECTION

WAC 51-11C-40624 Section C406.2.5—Renewable energy measures.
C406.2.4 On-site and off-site renewable energy. Projects installing
on-site or off-site renewable energy systems with a capacity of at
least 0.1 watts per gross square foot (1.08 W/m?) of building area in
addition to the renewable energy capacity required elsewhere in this
code shall achieve energy credits for this measure. Renewable energy

systems achieving energy credits shall not be used to satisfy other
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requirements of this code. . Credits shall be prorated from the

table value in accordance with Equation 4-17.

([Equation‘ 4-17)

Where:

AECRra

RRt

PGFA

AECq1p

REF

AECgpa = AEC, X

(L REF x RR; ) — RR;
RR;, X PGFA

Section C406.2.5 achieved energy credits for this project as
calculated in accordance with Equation 4-17, limited to 50
percent of the required credits in Section C406.1.

Actual total rating of on-site and off-site renewable energy
systems (W) for each type of renewable energy source in Table

c411.3.1,

Rating of en-site-renewable energy systems required by

Section C411.1, other sections in this code, or used to qualify

for exceptions in this code (W).

Rating of renewable energy systems required to achieve base
credits, 0.1 W/square foot (1.08 W/m?).

percentage for all heating equipment combined.Project gross

floor area, square feet (m?)

Section C406.2.5 base credits from Table C406.2.

Renewable Energy Factor from Table [C411.3.1,

Informative Note:  On-site renewable energy may include thermal service water heating or pool water heating, in which case ratings in Btu/h can be
converted to W where W = Btu/h / 3.413.

[]
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NEW SECTION

WAC 51-11C-40625 Section C406.2.6—Service water measures.
C406.2.6 Reduced energy use in service water heating. Buildings with
service hot water heating equipment that serves the whole building,
building addition or tenant space shall achieve credits through
compliance with either:

1. Section C406.2.6L1L C406.2.6.2, or C406.2.6.3.

2. Section C406.2.6.1 and Section C406.2.6.2 er—C406-2-6=3.

3. Section C406.2.6.1 and Section C406.2.6.3.

C406.2.6.1 Shower drain heat recovery. Shower drain heat recovery
units shall comply with Section C404.10 and preheat cold water supply
to the showers. PertablePotable waterside pressure loss shall be less
than 10 psi (69 kPa) at maximum design flow. The efficiency of drain
water heat recovery units shall be 54 percent in accordance with CSA
B55.1. Full credits are applicable to the following building use
types: Multi-family, hotel, motel, dormitory, and schools with locker
room showers. Where not all showers in the project have drain heat
recovery, the credit is adjusted based on the following:

[Section C406.2.6.1 table credits] x [Showers with drain recovery] / [Total number of showers]

C406.2.6.2 Service water heating energy recovery. Not less than 30
percent of the annual service hot water heating energy use, or not
less than 70 percent of the annual service hot water heating energy
use in buildings with water-cooled chiller systems subject to the
requirements of Section C403.9.2.1 or qualifying for one of its
exceptions, shall be provided by one or more of the following:

1. Waste heat recovery from service hot water, heat recovery
chillers, building equipment, process equipment, or other approved
system. Qualifying heat recovery must be above and beyond heat
recovery required by other sections of this code.

2. On-site renewable energy water-heating systems where not used

to meet other requirements or to obtain other energy credits.
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OPTION 1 for Section C406.2.6.3 (if 136/HP water heating is not
adopted)

C406.2.6.3 Heat pump service water heating. Projects shall achieve

credits through compliance with Section C406.2.6.3.1 or C406.2.6.3.2.

C406.2.6.3.1 Heat pump water heater. Credit shall be achieved where

service hot water system capacity is 82,000 Btu/h (24kW) or less and

is served using bif—seﬁfee—beat pump technology with no more than 4.5
kW of resistance supplemental heating and meets one of the following:

1. The COP rating for air source heat pumps will be with—a

minimum COP of 3.0 and reported at the design leaving heat pump water
temperature with an entering air temperature of 60°F (16°C) or lower.
For water-source equipment, the COP rating will be reported at the

design leaving load water temperature with an bntering source (non-
(23°C)

potable) water temperature of 74°F or lower.

2. The uniform energy factor (UEF) shall be a minimum of 3.40

rated based on U.S. Department of Energy requirements.

C406.2.6.3.2 Central heat pump service water heating. Energy credits
shall be achieved where service hot water shaii—beis provided by an
blectric aifr—-seouvree—heat pump water heating\(HPWH) system meeting the

requirements of Sections C406.2.6.3.1 through C406.2.6.3.2.5.

IS, I | — FwD e ik AP [N S | Sermittoad + 1
Stpptemental——serv: raEer—heating—eguipment—is—permrtted—to—+4
bl oo = itz Az, NN BTN etlitin IR ol Na V! 14
2= Erie—¥ +SEah ==3) mp+iah wWith Eron—Cc404 4.

C406.2.6.3.2.1 Primary heat pump system sizing. The system shall
include a primary service output of 100 percent load at 40°F (4°C) dry
bulb or wet bulb outdoor air temperature for air-source heat pumps, or
44°F (7°C) ground temperature for ground-source heat pumps that
provides sufficient hot water as calculated using the equipment
manufacturer's selection criteria or another approved methodology.
Electric air source heat pumps shall be sized to deliver no less than
50 percent of the calculated demand for hot water production during
the peak demand period when entering dry bulb or wet bulb outdoor air

temperature of 24°F (-4°C).
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C406.2.6.3.2.2 Primary hot water storage sizing. The system shall
provide sufficient hot water to satisfy peak demand period

requirements.

C406.2.6.3.2.3 System design. The service water heating system shall
be configured to conform to one of the following provisions:

1. For single-pass HPWHs, temperature maintenance heating
provided for reheating return water from the building's heated water
circulation system shall be physically decoupled from the primary
service water heating system storage tank(s) in a manner that prevents
destratification of the primary system storage tanks. Temperature
maintenance heating is permitted to be provided by electric resistance
or a separate dedicated heat pump system.

2. For multi-pass HPWHs, recirculated temperature maintenance
water is permitted to be returned to the primary water storage tanks
for reheating.

3. Unitary HPWHs located in conditioned space are permitted,
where they are sized to meet all calculated service water heating
demand using the heat pump compressorﬁ—aﬂd—ﬁe% without supplementary
heat.

t40§4.2.6.3.2.3.1 Mixing valve. A thermostatic mixing valve capable of
supplying hot water to the building at the user temperature setpoint
shall be provided, in compliance with requirements of the Uniform
Plumbing Code and the HPWH manufacturer's installation guidelines. The
mixing valve shall be sized and rated to deliver tempered water in a
range from the minimum flow of the temperature maintenance

recirculation system up to the maximum demand for the fixtures served.

C406.2.6.3.2.4 Supplemental water heating. Total supplemental electric
resistance water heating equipment shall not have an output capacity
greater than the primary water heating equipment at 40°F (4°C)
entering dry bulb or wet bulb outdoor air temperature for air-source

heat pumps or [44°F(7°C) ground temperature for ground-source heat

12/20/2021 11:06 AM [ 21 ] NOT FOR FILING OTS-3535.1

Commented [MK35]: English. Drop comma and
change to “without supplementary heat”

\T Commented [MK36]: numbering




pumps.‘Supplemental electric resistance heating is permitted for the
following uses:

1. Temperature maintenance of heated-water circulation systems,
physically separate from the primary service water heating system.
Temperature maintenance heating capacity shall be no greater than the
primary water heating capacity at 40°F (4°C) dry bulb or wet bulb
outdoor air temperature for air-source heat pumps or 44°F (7°C) ground
temperature for ground-source heat pumps.

2. Defrost of compressor coils.

3. Heat tracing of piping for freeze protection or for
temperature maintenance in lieu of recirculation of hot water.

4. Backup or low ambient temperature conditions, where all of the
following are true:

4.1. The supplemental heating capacity is no greater than the
primary service water heating capacity at 40°F (4°C) dry bulb or wet
bulb outdoor air temperature for air-source heat pumps or 44°F (7°C)
ground temperature for ground-source heat pumps.

4.2. During normal operations the supplemental heating is
controlled to operate only when the entering air temperature at the
air-source HPWH is below 40°F (4°C), and the primary HPWH compressor
continues to operate together with the supplemental heating when the
entering air temperature is between 17°F (-8°C) and 40°F (4°C).

4.3. The primary water heating equipment cannot satisfy the
system load due to equipment failure or entering air temperature below

40°F (4°C).

C406.2.6.3.2.5 Alarms. The control system shall be capable of and
configured to send automatic error alarms to building or maintenance
personnel upon detection of equipment faults, low leaving water
temperature from primary storage tanks, or low hot water supply

delivery temperature to building distribution system.

OPTION 2 for Section C406.2.6.3 (if 136/HP water heating is adopted)
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C406.2.6.3 Heat pump service water heating. Projects shall achieve

credits through compliance with Section C406.2.6.3.1.

C406.2.6.3.1 Heat pump water heater. Credit shall be achieved where

service hot water system capacity is 82,000 Btu/h (24kW) or less and

is served using air—seuwree—heat pump technology with no more than 4.5 ' Commented [MK38]: Same comment here. This
says air source but text of item one talks
kW of resistance supplemental heating and meets one of the following: | about water-source.

1. The COP rating will be with a minimum COP of 3.0 and reported
at the design leaving heat pump water temperature with an entering air
temperature of 60°F (16°C) or lower. For water-source equipment, the
COP rating will be reported at the design leaving load water
temperature with an entering load water temperature of 74°F (23°C) or
lower.

2. The uniform energy factor (UEF) shall be a minimum of 3.40

rated based on U.S. Department of Energy requirements.

C406.2.$TW Improved service hot water temperature maintenance. For {Commmﬂw[mﬁ9ppn numbering

buildings with gross floor area greater than 10,000 square feet,
credit shall be achieved when hot water temperature maintenance is

installed in accordance with Section C406.2.7.1 or C406.2.7.2.

C406.2.7.1 Self-regulated heat trace system. The credit achieved shall
be from Table C406.2. This system shall include self-regulating
electric heat cables, connection kits and electronic controls. The
cable shall be installed directly on the hot water supply pipes

underneath the insulation to replace standby losses.

C406.2.7.2. Point of use water heater. The credit achieved shall be
from Table C406.2 where any fixtures requiring hot water shall be
supplied from a localized electric source of hot water with no
recirculation or heat trace and limited to 2 kW and 6 gallons of
storage. The supply pipe length from the point of use water heater to
the termination of the fixture supply pipe shall be no more than 20

feet.

C406.2.8 Service hot water distribution right sizing. To achieve this

credit, where Group R-1 and R-2 occupancies are served by a central
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service hot water system, the distribution system serving dwelling
units, sleeping units and guestrooms shall be sized using Appendix M

of the Uniform Plumbing Code.

C406.2.9 High performance service hot water temperature maintenance
system. Systems with multiple riser service hot water circulation

systems shall use only heat pump technology for temperature

maintenance. Servi ret—water——syst m}d ITivering heating reguirement
shalt—use-The heat pump technology with-shall have a minimum COP of
3.0 or UEF of 3.4. For air-source equipment, the COP rating will be
reported at the design leaving heat pump water temperature with an
entering dry bulb air temperature of 60°F (16°C) or lower and a
relative humidity of 50 percent or lower.[For water-source equipment,
the COP rating will be reported at the design leaving load water
temperature with an entering water temperature of 74°F (23°C) or
lower.]The system shall comply with the requirements of Section

C404.7.1.

C406.2.10 High efficiency service hot water circulation system.
Multiple riser service hot water circulation systems shall use a
variable volume circulation pump controlled to vary the pump speed
based on system demand and shall include self-actuated thermostatic

balancing valves to control the system flow at each riser.

C406.2.11 Low flow showerheads for Group R-1 and R-2 occupancies. All
showerheads installed in Group R-1 and R-2 dwelling units or sleeping
units shall have a maximum listed flowrate of 1.25 gallons per minute
or less at 80 psi operating pressure for fixed showerheads and a
maximum listed flowrate of 1.50 gallons per minute or less at 80 psi
operating pressure for handheld showerheads. When a shower is served
by more than one showerhead, including handheld showerheads, the
combined flow rate of all showerheads and/or other shower outlets
controlled by a single valve shall not exceed 1.25 gallons per minute

or less for fixed or 1.5 gallons per minute or less for handheld, or
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the shower shall be designed to allow only one shower outlet to be in
operation at a time.

[]

NEW SECTION

WAC 51-11C-40626 Section C406.2—Envelope measures. C406.2.12
Enhanced envelope performance. The Proposedat Total UA of the thermal

envelope of the project shall be 15 percent lower than the Allowable

Total UA determined fer anfarea—of identical configuration and
fenestratieon areain accordance with Section C402.1.5 and Equation 4-

2.

C406.2.13 Reduced air infiltratienleakage. Energy credits shall be
achieved where measured air 4rfittration—leakage of the total
conditioned floor area of the whole building, fully isolated building
addition or tenant space is determined in accordance with Section
C402.5.1.2 €406-1+3-1+—and complies with the maximum leakage in either
Section C406.2.13.2-1 or C406.2.13.32.
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C406.2.13.2-1 Base reduced air leakageinfiltratien. Measured air
B e e e e T S B T T e e s e I L

shall not exceed 6%+ Ep e et per—m>+68 percent of the

maximum leakage allowed by Section C402.5.1.2.

C406.2.13.3-2 Enhanced reduced air leakageinfiltratien. Measured air

r—determinedin— rdan with—SeetionC406-13-F1ecakage

shall not kxceed 33 percent of the maximum leakage allowed by Section

Cc402.5.1. 29—%8—%&37/—?%‘3%@—4%5%%%3%% \/Commented [MK48]: 0.08 rather than 0.8
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NEW SECTION

WAC 51-11C-40627 Section C406.2—Other measures. C406.2.14
Enhanced commercial kitchen equipment. For buildings or areas
designated as Group A-2, or facilities whose primary business type
involves the use of a commercial kitchen with at least one gas or
electric fryer, all fryers, dishwashers, steam cookers and ovens shall
comply with all of the following:

1. Achieve the ENERGY STAR label in accordance with the

specifications current as of January 1, 2022, or a later edition.

2. Be installed prior to the issuance of the certificate of
occupancy.

3. Have the ENERGY STAR qualified model number listed on the
construction documents submitted for permitting.

Energy efficiency credits for efficient commercial kitchen
equipment shall be determined based on Equation 4-19, rounded to the

nearest whole number.

(Equation 4-19)
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Areag

AEEC, = 20 X hrea

Where:

AEECk = Section C406.2.14 table credits, to a
maximum of those allowed in Table
C406.2 for this option.

Areax = Floor area of full-service kitchen (ft?
or m?).

Areag = Gross floor area of building (ft? or

m2).
|C406.2.15 Residential kitchen equipment. For projects with Group R-1
and R-2 occupancies, energy credits shall be achieved where all
dishwashers, refrigerators and freezers comply with all of the
following:
1. Achieve the ENERGY STAR Most Efficient 262%-label in

accordance with the 2022 specifications or later edition.—=
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2. Be installed prior to the issuance of the certificate of
occupancy.
For Group R-1 where only some guestrooms are equipped with both
refrigerators and dishwashers, the table credits shall be prorated as

follows:

[Section C406.2.15 table credits] x [Floor area of guestrooms with kitchens] / [Total guestroom floor area]

|C406.2.16 Residential laundry appliances. For projects with Group R-2
occupancies, energy credits shall be achieved where all clothes

washers and dryers in the project meet the following requirements:

12/20/2021 11:06 AM [ 27 ] NOT FOR FILING OTS-3535.1

Commented [MK50]: In 2025, will new equipment

even be listed in the 2021 list. At a minimum
update to 2022 as it exists. But suggest this
be changed to “most recent” or add “or later
edition”. The listing embodies specific
critera so the versions and dates on 1.1 and
1.2 seem unneeded and likely to go out of date

at some point.

Commented [MK51]: Like lighting need to make

clear if this is limited to units or whether
credit is for entire Group R occupancy. Not
one thing I’ve been seeing is that mechanical
engineers are assuming anything in a
multifamily is Group R but the office and most

amenity spaces would not be Group R..

Commented [MK52]: Same as above. Are these
credits just for the unit areas, all of the

group R occupancy, or something else.




1. Each dwelling unit contains in-unit washing washer and dryer
equipment that meets the following requirements:

1.1. Achieve the ENERGY STAR Most Efficient label in accordance
with the 26212022 specifications or a later edition.

1.2. Be installed prior to the issuance of the certificate of
occupancy.

2. Where only some dwelling units are equipped with both washers
and dryers, the table credits shall be prorated as follows:

[Section C406.2.16 table credits] x [Floor area of dwelling units with laundry] / [Total dwelling unit floor area]

C406.2.17 Heat pump clothes dryers. All domestic clothes dryers
located in Group R-1 and R-2 of the whole project are ENERGY STAR

rated heat pump dryers. Credit applies only to buildings where laundry

facilities are provided either heat—pump—dryers—are—within each

residential dwelling or sleeping units, b{—grouped together in central
multi-family use laundry rooms|, or a mix of the two.+
To—euatify—+e claim this credit, the building permit drawings

shall specify the eptionbeing seleeted—and—shall——shew—+the—appliance
type and provide documentation of ENERGY STAR compliance. At the time

of inspection, all appliances shall be installed and connected to

utilities.

C406.2.18 Efficient elevator equipment. Qualifying elevators in the
building shall be Energy Efficient Class A in accordance with ISO
25745-2, Table 7. Only buildings three or more floors above grade
shall be permitted to use this credit. Credits shall be prorated based
on Equation 4-18, rounded to the nearest whole credit. Projects with a

lcompliance ratio (CRe in Equation 4-18) below 0.5 do not qualify for

this credit.

(Equation 4-18)
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Where

EC. = Elevator energy credit achieved for
building.

EC: = Section C406.2.18 table energy credit.
Fa

CR. =
Fs

Fa = Sum of floors served by Class A
elevators.

Fs = Sum of floors served by all building

elevators and escalators.

)

WAC 51-11C-40630 Section C406.3—Load management credits.
C406.3 Load management credits. Load management measures installed in
the building that meet the requirements in Sections C406.3.1 through
C406.3.7 shall achieve the credits listed for the occupancy group in
Table C406.3 or where calculations required by Sections C406.3.1
through C406.3.7 create or modify the table credits the credits
achieved will be based upon the section calculations.

Each load management measure shall reguired-—requirinmge automatic
controls activated by either utility demand response, utility price

response signal, peak price period time control, or local building
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demand monitoring—shkelitte—b apabt £ performingthe ¢ ribed—Jteoad

Mot

-agementpractices|. Controls shall be capable of and configured to

provide the required load management sequences]. The following

additional atrot tems—requirements apply to these measures:

1. Where credit is taken for C406.3.6, service water heating
energy storage, the equipment shall be provided with controls that
comply with ANSI/CTA 2045-B.

2. For ether—load management measures in Sections C406.3.1

through [C406.3.5

2.1. Where the serving utility has a real-time demand response or
pricing program, an interface compliant with serving utility
requirements shall be installed.

2.2. Where the serving utility does not have a real-time demand
response or pricing program, a digital input to the system to support
future utility programs shall be installed and building demand
monitoring shall be installed and integrated into the load management
sequence.

2.3. All equipment involved in the required load management

sequence shall have controls connected to a central DDC system.

Table C406.3

Load Management Measure Credits

Occupancy Group
M — Applicable
easure Title -
Section Group R-1 Group Group | Group Group All
R-2 B E M Other

1. Lighting load C406.3.1 12 15 27 15 NA NA
management
2. HVAC load management C406.3.2 29 24 42 23 13 26
3. Automated shading C406.3.3 NA 7 12 16 NA NA
4. Electric energy storage C406.3.4 41 50 126 72 37 65
5. Cooling energy storage C406.3.5 13 10 14 19 NA 14
6. Service hot water energy C406.3.6 31 248 59 8 5 70
storage
7. Building thermal mass C406.3.7 NA NA 50 95 96 80
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C406.3.1 Lighting load management. Automatic controls shall be capable
of gradually reducing general lighting power with continuous dimming
in 75 percent of the building area by at least 20 percent during peak
demand periods. Where less than 75 percent, but at least 50 percent,
of the building area lighting is controlled, the credits from Table
C406.3 shall be prorated as follows:

[Area of building with lighting load management, %] x [Table credits for C406.3.1]
75%

EXCEPTION: Warehouse or retail storage building areas shall be permitted to achieve this credit by switching off at least 25 percent of lighting power

in 75 percent of the building area without dimming.

C406.3.2 HVAC load management. Automatic controls shall:
1. Where electric cooling is used, be configured to gradually

increase, bver a minimum of three hours, the cooling setpoint by at

least 3°F ex r}th B £—during the coincident summer peak
building load and peak price or demand periods.

2. Where electric heating is used, be configured to gradually
reduce, over a minimum of three hours, the heating setpoint by at

least 3°F during winter peak pricing or building peak demand periods.

C406.3.3 Automated shading load management. Where fenestration on
south and west exposures exceeds 20 percent of the wall area,
automatic controls shall be configured to operate movable exterior
shading devices or dynamic glazing to reduce solar gain through sunlit
fenestration on southern and western exposures by at least 50 percent

during electrical summer peak periods.

Informative Note: This credit can be met by exterior roller, movable blind or movable shutter shading devices; however, fixed overhang, screen or shutter
shading will not meet the requirement. Roller shades that reject solar gain but still allow a view are allowed as long as they provide an
effective 50 percent reduction in net solar gain (e.g., have a shading coefficient of less than 0.5 for the shading material itself). Interior

shading devices will not meet the requirement. Electrochromatic windows that achieve 50 percent of SHGC would qualify.

C406.3.4 Electric energy storage. Automatic controls shall store
electricity in electric storage devices during nonpeak periods and use
stored energy during peak periods to reduce building demand. Electric
storage devices shall have a minimum capacity of 5 Wh/ft? (58 Wh/m2) of
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gross building area. For greater storage capacity up to 15 Wh/ft? (160

Wh/m?), credits shall be prorated as follows:

[Installed electric storage capacity, Wh/ft?]

5 (58)x[C406.3.4 credits from Table C406.3]

C406.3.5 Cooling energy storage. Automatic controls shall be capable
of activating ice or chilled water storage to reduce electric demand.

The equipment shall also be capable of responding to —ewrimng—the—hours

of[summer peak eteetrieprit cooling. Credits shown in Table C406.3

are based on storage capacity of twice the design day peak hour 2—ten—

11 sowr A
TouE PeE——=

tgn—day—ten—of k llingcooling load with a 1.15 sizing

factor. Credits shall be prorated for installed storage systems sized

between 0.5 and 3.5 times the design day peak hour ten-heurs—per

gesign—dayten—-ef—cooling load rounded to the nearest whole credit.

The storage tank shall have no more than 1.5 percent of storage

capacity standby loss per day.

C406.3.6 Service hot water energy storage. To achieve this credit,
where service hot water is heated by electricity, automatic controls
activated by utility demand response signal, peak price period time
control, or local building demand monitoring shall preheat stored

service hot water before the beak demand or peak price period and

suspend electric water heating during the peak period—ef—peakprices

leaineident with
ipetden

‘ +eh—peak—P

witding—toad. Storage capacity shall be provided
by either:

1. Preheating water above 140°F (60°C) delivery temperature with
at least 1.34 kWh of energy storage per kW of water heating capacity.
Tempering valves shall be provided at the water heater delivery
location.

2. Providing additional heated water tank storage capacity above
peak service hot water demand with equivalent peak storage capacity to

item 1.

C406.3.7 Building thermal mass. To achieve this credit, the building

shall have both additional passive interior mass and a night-flush
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control of the HVAC system. This credit is only available to projects

that have at least 80% of gross floor area unoccupied between midnight

and 6:00 a.m. The project shall have the following characteristics:

1. Interior to the building thermal envelope insulation, provide
15 pounds of passive thermal mass per square foot of building floor
area. Mass construction shall be in the building interior and the
floor

indoor facing portion of the exterior wall, and interior

construction. Mass construction shall have mass surfaces in direct

contact with the air in conditioned spaces with directly attached wall
board or hard surface flooring allowed. Mass with carpet or furred
wallboard shall not be counted toward the building mass required. For
integral insulated concrete block walls complying with ASTM C90, only
the mass of the interior face shall be counted toward the building

mass required.
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[The following is an [alternative\ more detailed sequence for Commented [RH69]: The following alternative
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paragraph 2 above, is has the same stringency]

2. HVAC units for 80% or more of the supply airflow in the

project shall be equipped with outdoor air economizers and

fans that have variable or low speed capable of operating at

66% or lower airflow and be included in the night flush

control sequence. Night flush controls shall be configured

with the following sequence:
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2.1. Summer mode shall be activated when outdoor air

temperature exceeds 70°F (21°C) and shall continue

uninterrupted until deactivated when outdoor air

temperature falls below 45°F (7°C). During summer mode,

the occupied cooling set point shall be set 1°F (0.6°C)

higher than normal and the occupied heating set point

shall be reset 2°F (1.1°C) lower than normal.

2.2. When all the following conditions exist, the night

flush condition shall be active:

a. Summer mode is active in accordance with item 2.1

b. Outdoor air temperature is 5°F (2.8°C) or more

below indoor average zone temperature

C. Indoor average zone temperature is greater than

morning occupied heating set point

d. Local time is between 10:00 pm and 6:00 am.

2.3. When the night flush condition is active, automatic

night flush controls shall operate outdoor air

economizers with 100 percent outside air at low fan

speed not exceeding 66% during the unoccupied period

with mechanical cooling and heating locked out.

2.4. Alternatively, another night flush strategy shall be

permitted where demonstrated to be effective, avoids

added morning heating, and is approved by the authority

having jurisdiction.

3. The project shall [demonstrate| a contractual obligation for

post-occupancy commissioning and control tuning in the spring or fall

season to tune the summer mode activation setpoints and occupied

heating setpoint or other algorithms to achieve minimal morning

heating due to night flush activation while maintaining comfort

conditions. Commissioning shall include monitoring of time series

space temperature, heating, and cooling operation to demonstrate both

night cooling and minimization of morning heating along with
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monitoring of post-tuning operation to verify tuned parameters.

Operating manuals shall include recommendations for tuned parameters

and narrative training for operating staff on night flush automated

settings. Commissioning reporting shall be in compliance with Section

C408.

Informative Note:  The simplified night flush sequence described will operate in “summer mode" below the 70°F outdoor air trigger temperature down until
outdoor air of 45°F is hit when the "summer mode" is deactivated until the outdoor air temperature rises above 70°F again. Other
strategies may be implemented that cool the space below the heating setpoint and adjust the morning heating setpoint to avoid morning
reheating.
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